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SPACE SHUTTLE VEHICLE FERRY 
CONFIGURATION AFTERBODY FAIRING 


EFFECTS ON 140A/B ORBITER 
AERODYNAMIC CHARACTERISTICS USING 
AN .0405-SCALE MODEL ORBITER (43-0) 

IN THE ROCKWELL INTERNATIONAL 
7.75 x 11 FT LOW SPEED WIND TUNNEL (0A123) 

By 

R. C. Mennell, Rockwell International B-l Division 

ABSTRACT 

Experimental aerodynamic Investigations were conducted on a dual strut 
mounted .0405-scale representation of the 140A/B outer mold line Space 
Shuttle Orblter in the Rockwell International 7.75 x 11.00 foot low speed 
wind tunnel during the time period from 9 to 11 September 1974. NASA de- 
signation for this test period was 0A123. 

The primary test objectives were to define ferry configuration after- 
body fairing effects on Orblter stability and control characteristics and 
to substantiate wind tunnel results obtained at the Boeing Aerospace Company. 
Parametric variations consisted entirely of testing different afterbody 
fairing contours in an effort to Improve both the Orbiter drag levels and 
lateral -directional cortrol characteristics. The three afterbody contours 
that were tested consisted of the Boeing TCg beavertall, the new Rockwell- 
Boeing TC^ fairing, and a modification of an existing short bumblebee 
fairing redesignated TC g . 


ill 


For this test period^ aerodynamic force and moment data were measured 
In the stability axis system by the NAAL planar balance. The model was 
dual strut mounted from the wing tips with the center of rotation located 
at the main landing gear wheel axis. The nominal angle of attack range was 
-2° < a < 18° with yaw pPlars recorded over the sideslip angle range of 
-20° < e < 20° at alpha angles of 0°,4°, 8°, 12°, and 16°. 
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NOMENCLATURE 

General 

DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; (p^ - po>)/q 

Msch number; V/a 

pressure; N/m 2 , psf 

dynamic pressure; l/2^, N/m 2 , psf 

unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 
angle of attack, degrees 
angle of sideslip, degrees 
angle of yaw, degrees 
angle of roll, degrees 
mass density; kg/m^, slugs/ft^ 
Reference & C»G. Definitions 

base area; m 2 , ft 2 

wing span or reference span; m, ft 

center of gravity 

reference length or wing mean 
aerodynamic chord; m, ft 

wing area or reference area; m 2 , ft 2 

moment reference point 

moment reference point on X axis 

moment reference point on Y axis 

moment r s.'erence point on Z axis 

base 

local 

static conditions 
total conditions 
free stream 
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NOMENCLATURE (Continued) 
Body-Axis System 


PLOT 


SYMBOL 

SYMBOL 

DEFINITION 

% 

CN 

normel-force coefficient? normal force 

qS 

C A 

CA 

axial-force coefficient? axial force 

q3 

°r 

CY 

3ide -force coefficient? side force 

qS 

C A b 

CAB 

base-force coefficient? base force 



q S 

-Ab(Pb - p,o)/qs 

°Af 

CAF 

forebody axial force coefficient, C A - C Afe 

C m 

CIM 

pitching-moment coefficient.? pitching moment 

qS/REF 

Cn 

CYN 

yawing-moment coefficient.? yawing moment 

qSb 

H 

CBL 

rolling-moment coefficient, rolling moment 

qSb 



Stability-Axis System 

C L 

CL 

lift coefficient: 

qs 

CD 

CD 

drag coefficient; drag 
qs 


CDB 

base-draff coefficient, base drag 

qs 

C Df 

CDF 

fore body drag coefficient; C D - 

C Y 

CY 

side-force coefficient* side force 

qS 

On 

CIM 

pitching-moment coefficient., pitching moment 

qS/REF 

yawing-moment coefficient? yawing moment 

qSb 

Cn 

CLN 

C / 

CSL 

rolling-moment coefficient- rolling moment 

qSb 

L/D 

l/d 

lift-to-drag ratio; Cj/Cq 
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NOMENCLATURE (Continued) 


Symbol 


'B 


Plot 

Symbo l 


CDb CDB 


Descrltcion 

O 

model base area, ft 
P B - p s \ 

m (Jj ) ( — r ) cos °» 1 ■ W1 

q 5 



strut interference drag tare 

planar balance uncorrected drag coefficient 


C D model weight tare drag force coefficient 

T 

^f CLF forebody lift coefficient 


ELEV-L ELV-L 

ELEV-R ELV-R 

P B 

B 1 ,2. . .11 


left wing Inboard and outboard elevon deflection 
angle, degrees 

right wing Inboard and outboard elevon deflection 
angle, degrees 

base pressure at tap locations 1...11, respectively, 
psia 


XCP/L 

fi a 

6 BF 

6 e 

6 R 

6 sb 

L/Df 


XCP/L model longitudinal center of pressure location, 
fraction of Orbiter body length 

AILRON aileron deflection, degrees 

BOFLAP bodyflap deflection, degrees 

ELEVON elevon deflection, degrees 

RUDDER rudder deflection, degrees 

SPDBRK speed brake deflection, degrees 

L/DF llft-to-drag ratio - forebody; CLF/CDF 
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CONFIGURATION INVESTIGATED 


The model provided for test period 0A123 was an .0405-scale repre- 
sentation of the 140A/B Space Shuttle Outer Mold Line Configuration. The 
basic model was the blended wing-body design utilizing a double delta 
wing (75 /45 Ayr), full span, dual panel elevons (unswept hingeline and 
6 " gaps), a centerline vertical tall with rudder and/or speed brake de- 
flection capability, a canopy, a bodyflap, and an orbital maneuvering 
system (OMS pods) mounted on the aft fuselage sidewalls adjacent to the 

vertical tall. Provisions for mounting the HOC ''short'' OMS pods were 
also provided. 

In addition to the aforementioned model components, three configura- 
tions of ferry mission afterbody fairings were tested In conjunction with 
the 140A/B fuselage 836 . (See Dimensional Data). 

For this test period the following nomenclature was used to designate 


the various model 

components : 

Component 

Description 

B 26» B 50 

140A/B Orblter fuselage 

C 9 

140A/B Orblter canopy 

e 43 

140A/B Orblter dual panel elevon with 6 


140A/B Orbiter bodyfla 

m 7 

140A/B Orbitei" long OMS pods 

M 16 

HOC Orblter short OMS pods 

N 28 

140A/B and HOC Urblter OMS pod nozzles 
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CONFIGURATION INVESTIGATED (Concluded) 

140A/B Orblter "solid" panel rudder 
Boeing "Beavertall" X 3 afterbody fairing 
Rockwell -Boeing X 3B afterbody fairing 
Rockwell modified bumblebee afterbody fairing 
140A/B Orblter centerline vertical tall 
140A/B Orblter double delta wing 


TEST FACILITY DESCRIPTION 


North American Aerodynamics Laboratory (NAAL) 7.75 x 11 -foot Wind 
Tunnel Is a continuous flow, closed circuit, single return tunnel capable 
of speeds up to 200 miles per hour. 

The test section is vented to atmospheric pressure and is 7.75 x 11 
feet wide and 12 feet long. Power, supplied by a 1250-horsepower nacelle- 
mounted synchronous motor drives a 19-foot, seven-blade, laminated birch 
propeller. Airspeed is controlled by using a magnetic clutch to vary 
the degree of coupling between the motor and propeller. Turbulence is 
minimized by a damping screen and a honeycomb section In the settling 
chamber upstream from the contraction cone (ratio 7.53 to 1). 

Tests may be conducted using a variety of mounting systems: single 

strut, double strut, sting strut, reflection plane, cable suspension, or 
two-dimensional wall. Aerodynamic data may be measured by a planar type 
external balanc system or sting-mounted internal balances. An Astrodata 
Automatic Data Acquisition System collects, multiplexes, digitizes, and 
records on magnetic tape 50 channels of force and/or pressure data. Data 
are then reduced and plotted using automat. c data processing equipment 
and an automatic digital plotter. 

The NAAL wind Tunnel has been operating since June 1943. Calibra- 
tions are available over a wide range of test conditions. 
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DATA REDUCTION 


The aerodynamic force and moment data presented in the report were 
measured by the NAAL external planar balance. The data have been corrected 
for model blockage Influence on tunnel dynamic pressure, wall Interference 
effects on model aerodynamic characteristics, model support strut inter- 
ference, and model weight tare. All aerodynamic data recorded with the 
ferry configuration afterbodies removed have been corrected for model base 
ana pressure drag effects. No base drag corrections were applied to data 
taken on configurations with afterbodies attached. 

The corrections made to axial force were accomplished in the following 
manner: 



where 

C n * planar balance uncorrected drag coefficient 
u U 

P B - p a b 

c» * - ( — * — — )( -5- 1 — ) «*« «. 1*11 

°B q * 



strut interference drag tare coefficient 


Cjj * model weight tare coefficient 

T 

All other aforementioned corrections to the aerodynamic data were 
applied utilizing standard low speed wind tunnel methods. 

Ihe following reference dimensions and constants were used for re- 
ducing all aerodynamic data to coefficient form: 
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DATA REDUCTION (Concluded) 


Symbol Definition Value 

O 

A B1 Area of Influence, base pressure #1, ft .02813 

o 

Agg Area of Influence, base pressure #2, ft .06614 

2 

Ag 3 Area of Influence, base pressure #3, ft .08211 

2 

Ag^ Area of Influence, base pressure #4, ft .06361 

2 

Agg Area of Influence, base pressure #5, ft .05157 

2 

Age Area of Influence, base pressure #6, ft .03435 

2 

Agj Area of Influence, base pressure #7, ft .04583 

2 

Agg Area of Influence, base pressure #8, ft .04282 

2 

Agg Area of influence, base pressure #9, ft .06601 

2 

Ag^ Area of Influence, base pressure #10, ft .07014 

2 

Ag-ji Area of Influence, base pressure #11, ft .14028 

S Area of wing, ft^ 4.4120 

XMRP Center of gravity, fus. sta., In.. 43.5974 

ZMRP Center of gravity, waterplane, tn<. 15.1875 

LB Length Orblter fuselage. In 52.2570 

*'LREF) Wing MAC, In. 19.2300 

b(BREF) Wing span. In. 37.9360 
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TAFI.K III (MODEL DIMENSIONAL DATA) 


MODEL COMPONENT : BODY - B26 

GENERAL DESCRIPTION • . Configuration Vf*'* orblter fusela ge. 


MODEL SCALF.r 0.0405 
DRAWING NUMBER : . VT,7O-OQOI?a 1 ,, VL7CM»014 aL 


DIMENSIONS • FULL SCALE 

Length (Body nose Q X o =23^.0), In. 1290.^ 

Max Width (X Q = 152B.3), In. 2 ^,0 

Max Depth (X G = 1464.0), In. 250 i 0 

2.. 925 

Fineness Ratio 

Area “ Ft^ — 

Max. Cross-Sectional - — 


MODEL SCALE 

52.257 

10.692 

10.125 

4.925 

0.559 


PI an form 


Wetted 

Base 


15 


TABLE III (CONT»D) 


MODEL COMPONENT TODY - 

GENERAL DESCRIPTION • _OrbUer fuselage configuratio n ILQA'b with th. 
simulated MPS nozzles. 


MODEL SflALF; 0.0105 

DRAWING NUMBER : vr.m-nnni ■.». /. 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length (Body nose @ X =233.0), In 

. 12QO.B 

52.257 

Mox Width (f? X Q = 1523.3), In. 

— 26LA 

in.Ao3 

Max Depth (« X 0 = 1464,0), In. 

- 250.0 

10 . 12 *; 

Fineness Ratio 

m 


4.9 25 

Area - Ft 2 



Max. Cross-Sectional 

M LM 

0.559 

Planform 

m 



Wetted 

* 



Base 
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TABLK III (CONT»D) 


MODEL COMPONENT : CANOPY - C Q . 

GENERAL DESCRIPTION • Configuration 1LQA 'B orbiter canopy con' 
figuration used with fuselage Bg^, 


von^T. soat.r. n.OAQg 

DRAWING NUMBER : VT.7n.nnm 7A VT.7n-nom lca 


DIMENSIONS : FULL SCALE MODEL SCALE 

Length (X^ 434.64 to 578.0), In. 143.36 *.806 

Max Width (® X o « 513.13), In. 152.41 Ld22 

Max Depth (0 X « 485.00), In. 25.00 1.013 

Fineness Ratio _________ 

Area _______ _______ 

Max. Cross-Sectional ______ _______ 

Plonform _______ _______ 

Wetted _______ _______ 

Base - _______ 
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TARLF. III (CONTID) 


MODEL COMPONENT: ELEVON - E /n 


GENERAL DESCRIPTION: _ Configuration UOA^ dual panel eleven with 6” 
elevon Elevon and elevon fuselage mna. 



MODEL SOAI.E 



DRAWING NUMBER; 


1L7Q-000110A /R 


DIMENSIONS: 

Area - Ft 2 

Span (equivalent), i n . 

Inb'd equivalent chord , i n . 

Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface chord 


FULL-SCALE 

210.00 

■—349. 20_ 
-lie. 00 

— £lul9, 


At Inb'd equlv. chord 
At Outb'd equlv. chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingeline 

(Product, of area and c) 

Area Moment 

Mean aerodynamic chord. In. 


0.210 

0.400 

Q.0 

---ifl.QM 

Q*fl , 

15 * 7.25 

90.70 


MODEL SCALE 
0.344 

-Ml 

- 


0.210 
. 0.400 

— 0.0 

nil 

— 0^10 54. 

3.673 
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TABLE III (CONT'D) 


MODEL COMPONENT : BODY FIAP - Fft 


GENERAL DESCRIPTION Configuration llOA 'B orbiter body flap. 

Hingeline located at X 0 * 152ft. 3. 

- 2B4.3 



MODEL SCALE: O.OAQ5 MODEL DWG - 



DRAWING NUMBER VL70-00014QA . VL70-000145 

DIMENSIONS ; 

FULL SCALE MODEL SCALE 

Length (X =1520 to X =1613), In. 


3.767 

9 o o 

Mox Width (Tn. ) 

262.00 

10.611 

Mqx Depth ( X Q ~ 1520, In. ) 

23.00 

0.932 

Fineness Ratio 



Areo - Ft 2 



Mox. Cross-Sectional 

— 


Plonform 

150.525 

0.2A7 

Wetted 



Base 

Al.ftii7 

0.06*6 
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TABLE III ( CONT • B ) 


MODEL COMPONENT ; op BITAL MANEUVERING SYSTEM - M 7 

GENERAL DESCRIPTION HOA'B configuration orhitrr QMS'RCS pods 





MODEL SCALE: 0.0405 

MODEL DWG: 3S-A00147. Release 12 



DRAWING NUMBER -VL70-0Q0149 


DIMENSIONS FULL SCALE 

Length (QMS Fwd St a. X p =1 ?33.0) . I n. 327.000 
Max Width X D = 1450.0). In. 9l.S 

Max Depth (« X 0 = 1493.0), In. 109.000 


MODEL SCALE 

USM 

luS22_ 

4.415 


Fineness Ratio 
Areo 

Max. Cross~Sectional 
Plonform 

Wetted 

Bose 
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TABT.F III (CONT»D) 


MODEL COMPONENT ORBITAL MANEUVER TNG 3YSTF.M - M-|/. 

GENERAL DESCRIPTION • OonfiEnritlon 1400 orhit.er QM3 po«i - short 

noii . . 


MODF.L r-CAI.K; 0.0 LCX 

DRAWING NUMBER ... VI.70-00*40i. VL70-O08/.m 


DIMENSIONS 

FULL SCALE 

MODEL SCALE 

Length (TS Fwd St.a «* m0.5).In_ 


in / t Ao 

- t. j 

Mox Width 0® y o = 1511 ). Tn. 


- J-36.8 

5.540 

Max Depth (® X = 1511), Tn. 


74.70 

3.025 

Fineness Ratio 


2.U&k 

2.484 

Area - 




Max. Cross-Sectional 


58. *64 

0.097 

Planform 




Wetted 




Base 





TABI.K III (OONT'D) 


MODEL COMPONENT: OM3 NOZZLES - N?* 


GENERAL DESCRIPTION: Configuration 140A ; B Orblter OM3 Nozzles 


MODEL SCALE: Q.QAQ5 


DR»" l/ING NUMBER: VL70-000140A (Location). S3-AOQ1Q6. Rel, 5 (Contour) 


DIMENSIONS: 


FULL SCALE 

MODEL SCALE 

MACH NO. 




Length - In. 

Gitnbal Point to Exit 

Plane 



Throat lo Exit Plane 




Diameter - In. 
Exit 




Throat 




Inlet 




Area - ft 2 
Exit 




Throat 




Gimbal Point (Station) - 
Left Nozzle 

Xo 

In. 

1518.0 

61.479 

Yo 


- 88.0 

^ 3.564 

Zo 


402.0 

19.928 

PighttewK Nozzles 
Xo 


-1518.0 

6.1.479 

Yo 


88.0 

__ '3.564. 

Zo 


-492.0 

39.926 

Null Position - Detf. 
Left Uppgr Nozzle 
Pitch 

15°49* 

+_ 8 

13°17* 9UTB 
2°30* INB'! 

Yaw 

12°17*(0HTB'D) 

+ P 

13°17» OUT'D 

Lower Nozzle 
Pitch 



2 x7* INB’D 

Yaw 
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TABLE III (CONT»P) 


MODEL COMPONENT: 


RUDDER - V* 


GENERAL DESCRIPTION: _ „ Sg nf \ oration 140C orbits rudder Md«nMr a1 ^ 
^figuration 140A 'B m^ald 


MODEL SCALE; O.O/. OR 


DRAWING NUMBER: 


VL7fwyyvi/.AB VL70-000095 


DIMENSIONS: 


FULL-SCALE 


Area - Ft ? 

Span (equivalent). In. 

Inb'd equivalent chord. In. 

Outb'd equivalent chord , In. 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Angles, degrees 

Leading Edge 

Tailing Edge 

Hingeline 

( D roduct of area and c) 

Area Moment Gwwwfcx tnototagecxtooe) .Ft 3 
Mean Aerodynamic Chord, In. 


100. IS 
201.00 
-2i -y? 

so.grs 


0.400 


0.400 


■Jkfia 

26.25 
34. M3 
L1SL22. 
73.20 


MODEL SCALE 

0.164 

8.141 

jLm 


0.400 

O.AOO 

24x21 

34.83 

2.965 
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TABLE III (CONT»r>) 


MODEL COMPONENT: VERTICAL - V g 

GENERAL DESCRIPTION: .Configuration 140C orbiter ver t ical tail (identical 

— to confi guration 14QA 7 B vertical 


MODEL SCALE: O.OLOS 

DRAFTING NUMBER: VL70-00014 0C . VL70.000-W.6r 

DIMENSIONS: 

TOTAL DATA 

i.rea (Theo) - Ft 2 
Planform 

Span (Theo) - In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep-Back Angles, Degrees. 

Leading Edge 
Trailing Edge 
0.25 Element Line 

Chords: - In. 

Root (Theo) VP 
Tip (Theo) VP 
M*.C 

Fus. Sta. of .25 MaC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section 

Leading Wedge :.ngle - Deg. 
Trailing Wedge Angle - Deg. 
Leading Edge Radius 

Void i.rea 

Blanketed Area 


FULL SCALE 

MODEL SCALE 

—413.253 

0.678 

315.72 

__ 12.787 

_ 1.67*5 

1.675 

0.507 

_Q. 507 

CL4Q4.. 

0.404 

45.000 

. 45.000 
26.25 

- 26.25 

41.13 

41.13 

268.50 

10.874 

108,47 

4.393 

199.81 

.8,093 

1463.35 

635.52 

-39J572 

25.738 

0.00 

0.00 

10.00 

10.00 

14.92 

2.00 

.24,92. 

0.081 

13.17 

0.022 

0.00 

0.00 
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TABLE III (CONT'D) 


model component ? wiNG-w ur 

GENERAL DESCRIPTION ? — Configuration A 

JJ O TC ; Identical to , e^Qpt ftlrfoll thickness. Dihedral anrrl* <* «i nnf 
trailing edge of v/W. 


MODEL SCALE? n.m.r* 

~ST NO. 


DWG. NO. VL70-0001LQA . -000200 


DIMENSIONS? 

TOTAL DATA 

Area ' v ;,ieo.) Ft z 
Plan form 
Span (Theo In. 

Aspect Ratio 
Rate of Taper 
T aper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: - in. 

Root (Theo) B.P.O.O. 

Tip, (Theo) B.P. 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
EXPOSED DATA - 
Area (Theo ) Ft 4 

Span, (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 
Chords- in. 

Root BP108 
Tip 1.00 b 
7 

MAC 4 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Roclcwell Mod NASA) 
XXXX-64 

Root b * 

7 

Tip b ■ 

7 

Data for (1) of (2) Sides 
Leading Edge Cuff 9 
Pian^c-m Area Ft 4 

Loading Edge Intersects Fus M. L. • Sta 
leading Edge Intersects Wing ? Sta 
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FULL-SCALE MODEL SCALE 
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TABLE TTI (CONT'P) 


MODEL COMPONENT: TAILCONE - TC 3 

GENERAL DESCRIPTION: Afterbody fairing used on body B 26 for ferry con- 

figuration drag reduction. Fairing extends from body trailing edge 
to fuselage station 1882.59. Fairing encloses OMS pods and terminates 
in a sharp trailing edge. Also designated as the Boeing Beavertail. 
DRAWING NO. : SS-AOI 46 O 
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TABLE ITT (CONT'D) 


MODEL COMPONENT: TAILCONE - TC 4 

GENERAL DESCRIPTION: Afterbody fairing used on body B 25 for ferry 

configuration drag reduction. Pairing extends from body trailing 
edge to fuselage station 1900.00. Pairing encloses CMS pods and 
terminates in a blunt trailing edge. 


DRAWING NO. : 3S-A01460. 


TABLE III (CONL'D) 


MODEL COMPONENT: TAILCONE - TC£ 

GENERAL DESCRIPTION: Afterbody fairing used on body B for ferry 

configuration drag reduction. Pairing extends from body Bgfc trailing 

edge to fuselage station 1805.98. Fairing does not enclose OKS pods 
and terminates in a rounded trailing edge. (MS pods have been 
contoured to provide a smooth transition between OMS pods trailing 
edge and afterbody fairing. Also designated as the Rockwell Bumblebee. 


DRAWING NO. : S3-A01163. 
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Figure 1. - Axis systems. 
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. Afterbody Fairing TC 4 







a. Front View, NAAL Dual Strut Installation, 
Configuration B 26 C, M )6 W,, 6 Vg Rg TC 4 X g 



b. Rear View, NAAL Dual Strut Installation, 

Configuration U 50 Cg H, 6 N 28 W 1)6 £„ » 8 Rg X, 

Figure 3. - Model photographs. 
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c. Rear View, NAAL Dual Strut Installation, 
Configuration B 2g C g M ? W ng E^ V Q R g TC 3 



d. Rear Side View, NAAL Dual Strut Installation, 
Configuration B 2g C g M 16 W 116 E 43 V 8 R 5 tc 4 Xg 

Figure 3. - Continued. 
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e. Rear View, NAAL Dual Strut Installation, 

Configuration l^g Cg M-jg W^g ^43 ^8 ^5 ^6 ^9 

Figure 3. - Concluded. 
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DATA FIGURES 
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FIG 4 ORB. AFTBDY FAIRING EFF. 0N LONG. CHAR. -TRAN GRIT OFF 
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FIG 5 ORB. AFTBDY FAIRING EFF. ON LONG. CHAR. -TRAN GRIT ON 
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FIG 12 ORB. AFTBOY FAIRING EFF. ON IAT. CHAR., ALPHAS 6 
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APPENDIX 

TABULATED SOURCE DATA 


Tabulations of plotted data are available 
on request from Data Management Services. 


TABULATED SOURCE DATA - QAit3 
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